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THE  AMBLYOPIA  OF  SQUINT.1 


fit  O.  V.  V.\  WiWilKt  U,  W.l>. 

TflK  theory  that  the  amblyopia  so  prevalent  in  stra- 
bismus is  the  result  of  a suppression  of  the  image 
formed  in  the  squinting  eye.  iu  order  to  avoid  the  con- 
fusion excited  by  double  vision,  was  for  a long  tune 
universally  accepted  and  was  upheld  bv  the  authority 
of  the  leaders  in  ophthalmology.  This  ambit  opia 
was  regarded  as  a form  by  itself  ami  given  the  name 
of  amblyopia  ex  anopsia. 

Sebweigger.  in  his  handbook,  published  in  1871, 
denied  that  the  amblyopia  is  so  produced,  and  asserted 
that  it  is  on  the  contrary  a congenital  defect ; and  Al- 
fred Graefe,  in  1 K7d,*  retracted  the  opinions  he  had 
formerly  expressed,  and  gave  iu  his  adhesion  to 
Hchweigger’s  views. 

B)  the  early  fwtrt  <>f  1*76,  I had,  from  observation* 
made  daring  the  previous  few  year#,  convinced  my- 
self that  amblyopia  ex  anopsia,  so  called,  did  not  ex- 
ist, and  believed  at  first  that  I was  alone  in  this  con- 
viction. Examination  of  the  literature  of  the  subject, 
preparatory  to  a paper,  showed  me  that  Schvreigger 
ami  Graefe  had  preceded  me,  and  had  presented  the 
matter  so  much  more  fully  and  so  much  better  than  I 
could  hope  to  do  with  my  limited  material  that  I im- 
mediately abandoned  the  idea  of  writing. 

A little  later,  in  1877,  Leber*  strongly  upheld  am- 
blyopia ex  anopsia  against  the  assaults  of  Sebweigger 
aud  Graefe,  without,  how  ever,  presenting  anything  new. 

1 ltvful  lx1  fore  the  Boston  Society  fur  ModlcaJ  lutorovcouttit,  Uotrn- 
her.  Jssti. 
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Again,  in  1881,  Schweigger  published  a masterly 
monograph  on  strabismus,  based  on  the  observation 
and  statistics  of  a large  number  of  cases,  in  the  course 
of  which  he  argued  more  at  length  against  the  sup- 
pression-ambl yopia  theory. 

If  I now,  at  this  late  date,  bring  the  subject  to  your 
attention,  it  is  because  what  I regard  as  an  erroneous 
doctrine  still  is  widely  prevalent,  and  is  taught  by 
most  of  the  recent  text  books.  At  the  last  meeting  of 
the  American  Ophthalmological  Society  Dr.  Theobald 
read  a paper  in  its  support. 

Before  going  farther,  it  should  be  said  that,  in 
many  cases,  opacities  of  cornea,  lens  or  vitreous,  or 
changes  in  the  fundus,  sufficient  to  account  for  the  am- 
blyopia present,  are  found  in  the  squinting  eye.  ’W  i th 
such  cases  as  these  the  discussion  need  not  concern  it- 


self. . , 

The  importance  of  the  question  is  not  merely  theo- 
retical. If  amblyopia  ex  anopsia  is  a fact  the  practi- 
cal treatment  of  squint  should  be  greatly  influenced 
bv  it.  If  a squint  persisting  for  a few  months,  as 
some  of  the  advocates  of  the  doctrine  assert,  is  suffi- 
cient to  bring  about  a pronounced  and  permanent  de- 
fect of  vision  in  the  squinting  eye,  it  should  be  our 
duty  in  all  cases  to  operate  for  its  removal  as  early  as 
possible.  In  all  cases,  at  least,  in  which  no  visible 
lesions,  ample  of  themselves  to  prevent  a useful 
amount  of  vision,  are  present.  If,  on  the  other  hand, 
persistence  of  the  squint  does  not  cause  amblyopia, 
we  may  postpone  operation  with  advantage  till  such 
time  as  it  is  possible  to  determine  any  errors  of  re- 
fraction that  may  exist,  and,  by  correcting  these 
errors  by  appropriate  glasses,  assist  the  effect  of  the 
operation.  That  errors  of  refraction  do  exist  in  a 
large  majority  of  cases  every  one  admits. 

The  chief  hindrance  to  a decision  of  the  question 
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which  shall  be  generally  accepted  is  the  fact  that  at 
the  early  age  at  which  strabismus  usually  begins  (two 
to  four  years)  it  is  in  most  cases  impossible  to  obtain  any 
satis tactory  evidence  as  to  the  amount  of  vision ; and,  on 
the  supposition  that  a few  months  of  squint  are  enough 
to  cause  a deckled  loss  of  sight,  by  the  time  the  child  is 
of  an  age  to  admit  the  application  of  convincing  tests 
it  is  too  late  to  settle  the  dispute  as  to  whether  a 
defect  then  discovered  is  congenital  or  acquired. 
Again,  if  when  the  tests  can  lie  made  no  detect  be 
found,  as  not  seldom  happens,  the  advocates  of  am- 
Myopia  tx  anopsia  claim  that  this  is  accounted  for 
by  the  circumstance  that  the  squint  has  not  been 
monolateral,  that  sometimes  the  habitually  deviating 
eye  has  been  used,  and  there  has  bten  therefore  no 
continuous  suppression. 

On  the  other  band,  it  is  to  la?  said  that  no  satisfac- 
tory evidence  of  deterioration  of  vision  in  a good  eye 
after  squint  has  appeared  ha*  been  presented.  Theo- 
bald 4 says  of  this,  “ that  there  are  scores  of  cases  re- 
corded in  the  note-books  of  ophthalmic  surgeons  in 
which  there  has  been  observed  a progressive  decline 
in  the  vision  of  squinting  eyes.  I do  not  for  a moment 
doubt.'’  Tint  he  has  record  of  none  such  himself  is 
evident.  But  he  cites  Koosa  as  reporting  one  case  of 
this  character.  Roosa 4 gives  this  case,  in  which  the 
records  of  vision  were  made  at  an  interval  of  four 
years  by  two  different  assistants,  as  “ the  only  case 
that  1 have  jiersonally  seen,  where  any  color  is  given 
to  the  theory  of  amblyopia,  or  deterioration  of  vision 
from  disuse  of  the  eye.”  But  he  al-o  slates  that  the 
results  of  the  analysis  of  all  his  cases  give  no  support 
to  the  amblyopia  ex  anopsia  theory. 

Kvou  one  case  carefully  observed  deserves  respeet- 

♦ Tran*,  of  Am  Ophth.  S©C.  IV,  2,  p.  2M. 

*TU<'  Ufftuit#  of  ihe  Operation  for  Convergent  Squint.  Tnux&uo 
tiou*  of  Uiti  Mod.  hoc.  of  lie  State  of  New  York,  1S«S. 
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ful  consideration.  But  in  the  case  here  quoted  there 
is  not,  it  seems  to  me,  sufficient  guarantee  against  pos- 
sible mistake.  Ami  the  mistake  may  have  occurred 
in  either  of  two  directions  ; the  first  observer  may 
have  overestimated  the  vision  of  the  squinting  eye,  or 
the  second  observer  underestimated  it.  Any  one  who 
has  had  much  experience  in  testing  vision  must  have 
recognized  the  liability  to  error  in  the  examination  of 
young  children,  and’  this  liability  is  decidedly  in- 
creased when  we  have  to  do  with  a squinting  eye. 

Let  me  illustrate.  A child  of  some  nine  years  of 
a«'e  with  convergent  strabismus  was  examined  by  my 
assistant.  The  letters  of  XX  were  read  at  20'  first  by 
the  non-squinting,  then  by  the  squinting  eye,  thus 
apparently  showing  V.  = f 8 in  each.  Then,  at  my 
suggestion,  all  the  letters  of  XX  were  read  backward, 
without  mistake,  by  the  squinting  eye.  Yet  on  cov- 
ering the  test  card  so  that  only  one  letter  could  be 
seen°at  a time,  letters  of  XL  were  the  smallest  that 
this  eve  could  recognize.  Its  vision  was,  in  fact,  only 
ao.  The  letters  had  been  unconsciously  committed 
to  memory  when  they  were  read  by  the  good  eye. 
Here,  if  the  examination  had  been  pushed  less  tar  we 
should  have  overestimated  the  vision,  and  a few  years 
later  re-examination  might  have  shown  progressive 
deterioration  of  vision  in  a squinting  eye. 

Another  example  demonstrates  how  vision  may  be 
underestimated  at  a subsequent  examination.  A girl 
of  six  years,  with  marked  convergence  of  the  left  eye 
since  the  age  of  two  and  one-half.  Under  the  influ- 
ence of  duboisia,  V.  = in  each  eye.  1 he  test  was 
made  with  every  precaution,  I he  non-deviatmg  eye 
being  effectively  bandaged,  and  a card  taken  for  the 
testing  of  the  squinting  eye  which  the  child  had  nev  e 
before  seen.  Tenotomy  of  left  interims  undei  ether, 
with  decrease,  but  not  correction  of  the  convergence. 
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Eight  months  later  the  best  vision  that  I could  get 
was  II.  ||,  L.  ||.  There  was  apparently  decided  dim- 
inution of  vision  in  both  eyes,  greater  iu  the  squinting 
eye.  The  child  was  of  a very  nervous  temperament,  and 
after  the  tenotomy  always  became  excited  whenever  a 
visit  to  me  was  suggested.  I entertain  no  doubt  that 
the  deficiency  of  vision  found  at  the  later  test  was  due 
to  the  mental  disturbance  and  excitement  which  then 
existed. 

Even  iti  adults  it  is  bv  no  means  always  easv  to  de- 

* * • 

ter  mine  accurately  the  amount  of  vision.  A lady  of 
forty-two  years  had  had  a strong  convergent  squint  of 
the  right  eye  since  the  age  of  nine.  She  had  been  an 
invalid  for  a long  time.  On  repeated  examination  on 
different  days.  l>oth  without  and  with  atropine,  the  best 
vision  obtained  was  It.  — . L.  .$:*  — . S<  ven  months 

later,  her  general  health  having  meanwhile  improved, 
but  the  squint  remaining  the  same,  there  was  found 

R.  V.  = L,  V.  = \ 

The  two  main  arguments  on  which  the  supporters 
of  acquired  amblyopia  rely  are.  ( 1 ) the  peculiar  char- 
acter of  the  defect  of  vision.  (2)  the  asserted  fact  that 
a visual  defect  of  like  character  is  rarely  if  ever  found 
without  squint. 

I>*t  me  state  their  thesis.  ’Hie  peculiarity  of  the 
amblyopia  aonsixts  in  this:  with  no  visible,  change  in 
the  eye.  a perfectly  normal  appearance  of  the  fundus, 
and  without  any  narrowing  of  the  boundary  of  the 
visual  Held,  there  is  impaired  function  of  the  region  of 
the  macula  and  all  those  paru  of  the  retina  which  re- 
ceive images  of  objects  situated  in  the  common  visual 
Held. 

In  order  to  avoid  the  bewilderment  craned  by 
the  double  images  which  are  induced  by  the  faulty  di- 
rection of  the  squinting  eye,  the  impression*  received 
through  it  are  persistently  suppressed,  and  the  attention 
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is  concentrated  on  the  impressions  received  through  the 
other.  The  process  is  the  same  as  when  we  apply  one  eye 
to  the  microscope  or  ophthalmoscope  and,  keeping  the 
other  open  neglect  the  images  formed  on  its  retina.  In 
strabismus,  however,  the  suppression  of  the  images  is 
not  merely  temporary,  but  continuous,  and  causes  a 
blunting  of  the  function  of  the  retina  or  of  the  corre- 
sponding visual  centres  in  the  brain.  Only  the  per- 
ipheral portion  of  the  nasal  half  of  the  retina,  not 
being  concerned  with  the  common  visual  held,  is  ex- 
empt from  this  influence  and  unaffected. 

At  the  early  age  at  which  squint  generally  begins 
a few  months  of  suppression  may  be  enough  to  pro- 
duce a high  degree  of  amblyopia,  yet  the  longer  the 
suppression  has  persisted  the  greater  is  the  deteriora- 
tion of  sight.  Theobald  6 assents  to  this  last  as  a rule, 
but  assumes  that  structural  changes  take  place  in  the 
visual  centres,7  and  that  when  the  suppression  “ has  pro- 
duced such  a degree  and  such  a kind  of  amblyopia  as 
shall  do  away  with  the  discomforts  of  double  vision, 
its  purpose  is  accomplished,  and  it  probably  ceases  to 
be  operative.” 

In  alternating  strabismus  the  suppression  is  not 
constant,  and  therefore  amblyopia  does  not  result. 

This  is,  T believe,  a fair  statement  of  the  theory. 
How  is  it  borne  out  by  the  facts?  If  it  be  true,  then 
the  amount  of  amblyopia  found  in  squinting  eyes 
should  be  approximately  the  same,  or,  if  the  element 
of  time  is  to  be  considered,  its  degree  should  show  some 
correspondence  with  the  length  of  time  the  deviation 
has  existed.  No  one  has  ventured  to  offer  an  estimate 
of  the  least  amount  of  amblyopia  that  is  capable  of 
satisfying  the  suppression  theory. 

Schwei^er 8 has  given  statistics  of  the  refraction 

C70  O 
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and  vision  of  several  hundred  cases  of  strabismus.  He 
found  vision  less  thau  4 in  about  30  % of  the  squint* 
ing  eves,  but  makes  no  subdivision  between  normal 
vision  and  V'.  — f 

Hospital  castes,  treated  as  out-patients  as  they 
generally  are,  rarely  are  recorded  or  examined  with 
sufficient  accuracy  of  detail  to  furnish  available  statis- 
tics. 

I have  taken  the  cases  of  strabismus  occurring  in 
the  records  of  my  private  practice.  All  those  in  which 
changes  in  the  fundus,  or  opacities  of  the  media, 
might  account  for  the  defective  sight,  and  all  in  which 
the  youth  of  the  patient  or  other  cause  prevented 
the  determination  of  the  vision  and  satisfactory  exam- 
ination of  the  retina  have  been  thrown  out  as  useless 
for  the  purpose  in  hand.  With  this  exception  only, 
four  cast's  in  which  the  vision  of  each  eye  was  re- 
corded, hut  there  was  no  note  as  to  the  fundus,  have 
been  included,  but  in  each  of  these  the  vision  of  the 
two  eves  was  nearly  alike  and  fairly  good,  -j  \ to 

There  remained  *>7  cases  of  convergent  strabismus. 

Five  of  these  had  divergence  when  they  came  to 
me  ; 4 following  operation  for  convergence ; 1.  act.  23, 
M.  ^ and  V.  s=  \ | in  one  eye,  1 1.  ^ and  V.  = 1 < in  the 
other,  had  changed  spontaneously  from  convergence. 
Three  were  nearly  or  quite  straight,  after  tenotomy. 
Five  were  alternate.  4 periodic,  47  monolateral. 

In  l'»  cases  (20  %)  (4  alternate,  1 periodic)  V.  was 
precisely  the  same  in  each  eye  ; in  7 of  these  (2  alter- 
nate, 1 periodic)  V.  t=s  to  ( 

In  9 ease#  (10  (l  alternate)  the  difference 
between  the  vision  iti  the  two  eyes  was  not  greater 
than  that  between  and  (J. 

The  poorest  V.  in  these  24  cases  was  in  a case  of 
M.  with  slight  nystagmus,  II. — $,  V.  sss  J*,  L. — 

— & cvl.,  V.  =’ 
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Of  the  remaining  33  cases,  V.  in  the  squinting  eve 
was:  to  7 (12  %):  to  8 (14  %)  : 

tVo  to  7 (12  °fo)  (3  periodic):  < oVo  10 

counting  lingers  at  Id"  11  (20  °f0). 

The  poorest  V.  in  the  non-squinting  eye  was  j J. 

The  same  selection  as  before  gave  11  cases  of 
divergent  strabismus : 1 alternate,  2 periodic,  8 
monolateral. 

In  5 (45  °/c  ) (1  alternate,  2 periodic)  V.  was  alike  in 
the  two  eyes,  | * to  1 $. 

Of  the  other  Ceases,  V.  in  the  squinting  eye  was  : 
\i  to  2 (18  %):  1*  to  2 (18  %):  ' M 

1 (!)  %):  fingers  6'  1 (If  %)  : both  the  last  two 

cases  having  As.  | with  ophthalmoscope. 

Lowest  V'.  in  non-squinting  eye  with 

Uniting  all  the  cases  they  give  30  % with  V.  < f 
(t1h4i.)*  practically  the  same  percentage  as  found  in 
Senweigger’s  much  more  extensive  statistics. 

QO 

These  cases  are  not  numerous,  but  1 believe  they 
are  fairly  reliable.  The  only  error  probable  is  that 
in  a few  the  full  amount  of  vision  may  not  have 
been  obtained ; certainly  it  was  not  over-estimated. 

The  statistics  here  given  seem  to  offer  little  encour- 
agement to  the  theory  of  amblyopia  ex  anopsia.  Half 
the  patients  had  in  the  squinting  eye  V.  at  least  = 
4^  to  .\L  leaving  out  of  the  calculation  two  with  vision 
somewhat  less  than  this,  but  alike  or  nearly  alike  in  both 
eyes.  It  is  certainly  common  enough  to  find  vision 
as  low  as  in  eyes  without  squint  and  without  visi- 
ble change  ; more  than  half  the  cases  then  must  be 
considered  to  have  escaped  the  evils  of  suppression. 

It  is  said,  however,  that  the  instances  in  which 
vision  is  not  greatly  decreased  may  be  easily  explained 
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on  the  supposition  of  an  occasional  alternation,  that 
this  is  sufficient  to  preserve  the  function  intact.  I 
ccn  hardly  believe  it  has  been  expected  that  this  sup- 
position  should  account  for  some  half  of  the  eases. 
If  the  explanation  be  admitted,  how  shall  we  account 
for  the  fact  that  iu  three  of  mv  patients  the  eye#  were 
sometimes  straight,  both  by  the  statement  of  parents 
and  by  my  o#u  observation,  and  yet  vision  was  only 
to  y,4,  in  one  eye.  All  the  three  had  like  refrao 
tion  in  the  two  eves  (two  hyperme tropic,  one  emme- 
tropic). all  measured  with  the  ophthalmoscope  as  well 
as  with  glasses,  twro  under  homai repine.  The  eranie- 
trope,  a boy  of  seven  years,  had,  three  years  earlier, 
before  he  knew  his  letters,  evidently  imperfect  sight 
of  one  eye. 

It  is  asserted  also  that  a difference  in  the  refraction, 
by  causing  the  images  formed  on  one  retina  to  be  indis- 
tinct, facilitates  suppression.  This  may  l*e  fully 
granted  without  at  all  helping  the  theory.  The  ques- 
tion is  not  whether  there  is  suppression,  euppr.  *>iou 
of  sonic  sort  there  must  be  else  w«*  should  have  double 
vision,  but  whether  the  suppression  causes  amblyopia. 

Oa  the  other  hand,  Theobald  brings  forward  dif- 
ferences of  refraction  a#  a hindrance  to  amblyopia,  lie 
says,*  “ the  non-development  of  amblyopia  in  excep- 
tional instances  is  easily  explained  without  the 
necessity'  of  abandoning  the  suppression  theory,  a 
marked  difference  in  the  refraction  of  the  eyes  being 
competent  to  produce  this  result,  because  the  indis- 
tinct retinal  image  which  the  squinting  eye  receive# 
under  such  circumstances  causes  less  confusion  and 
is,  therefore,  less  apt  to  lie  suppressed,” 

Both  view#  can  hardly  lie  true.  With  regard  to 
the  latter  one,  four  of  mv  cases  with  monocular  am- 
blyopia (V.  rr  21,4,  tocouuting  fingers  at  2 ) had,  three 

♦law.  ©It.,  p.  281. 
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of  thorn  As.  ^ to  |,  the  fourth  a high  degree  of 
myopia  and  As.  in  the  squinting  eye,  measured  with 
the  ophthalmoscope.  The  marked  difference  in  the 
refraction  did  not  protect  here.  Nor  did  it  protect  in 
a fifth  case  with  M.  ^ and  V.  = in  one  eye,  II.  ^ 
ami  V.  = in  the  other. 

Another  supposition  of  Theobald,  already  quoted, 
that  the  suppression  probably  ceases  to  be  operative 
when  it  has  produced  a certain  degree  and  kind  of 
amblyopia,  accords  poorly  with  the  great  variability 
in  the  amount  of  the  visual  defect  which  the  statistics 
have  shown. 

To  answer  the  second  argument,  that  monocular 
amblyopia  without  visible  change  is  rarely  if  ever 
found  in  non-squinting  eyes,  1 refer  again  to  mv 
records.  The  indexes  of  my  case  books  do  not  make 
the  selection  of  these  cases  so  easy  as  those  of  strabis- 
mus, yet  I have  readily  found  Id  cases,  in  which  the 
eyes  were  perfectly  normal  in  appearance,  which  had 
never  squinted,  but  had  monocular  amblyopia  ranging 
from  V.  = to  < 2 five  of  them  with  V.  < f The 
vision  of  the  better  eye  was  in  only  one  of  the  fifteen 
cases  so  low  as  .\+,  in  one  other  so  low  as  ; while 
of  the  five  cases  with  V.  < f,  in  but  one  had  the  better 
eye  so  little  vision  as  ji. 

Moreover,  1 have  excluded  from  this  series  cases 
with  excessive  degrees  of  II.  or  M.,  or  with  more  than 
the  lowest  degrees  of  astigmatism,  to  avoid  the  possi- 
ble objection  that  the  amblyopia  was  due  to  the  same 
faulty  development  which  caused  the  refractive  error. 
Had  such  cases  been  admitted  the  list  could  have  been 
easily  extended,  and  it  is  to  be  noted  that  several 
such  cases  are  found  among  the  amblyopic  squinting 
eyes. 

Further,  squint  is  a personal  blemish,  patent  to  all 
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observers,  and  naturally  sends  the  patient  to  the  phy- 
sician ; congenital  monocular  amblyopia  is  not  ap- 
parent, is  often  neglected,  often  discovered  ouly  acci- 
dentally and  bite  in  life. 

A man  of  lit  tv-one  years  came  tome  because  he  had, 
two  or  three  weeks  before,  accidentally  found  his  right 
eye  imperfect.  Both  eyes  were  quite  normal  in  ap- 
pearance, externally  and  internally,  II.  V.  = ; 

L.  V.  s=f|?  II.  4lff  in  both.  On  inqnirt,  I learned 
that  as  a boy  lie  had  Used  the  left  eye  in  shooting,  be- 
cause, as  he  said,  “ I could  never  dose  the  left  eye 
wellnnd  see  well  with  the  right."  Vet  only  lately 
had  he  realized  that  the.  right  eye  had  imperfect  sight. 

The  second  argument,  then,  is  evidently  bated  on 
faulty  or  limited  observation.  Nor  need  it  weaken  the 
force  of  this  statement  if  monocular  amblyopia  is 
found  in  larger  proportion  among  those  who  squint  than 
among  those  who  do  not,  I hinders, w at  the  same 

time  that  he  pointed  out  the  influence  of  hvjiermetro- 
pia  in  convergent  squint,  also  showed  that  imperfec- 
tion of  vision  in  one  eye  rendered  the  occurrence  of 
squint  more  easy. 

One  other  argument  needs  to  lie  noticed:  It  has 
been  frequently  claimed  that  a marked  improvement 
in  the  sight  of  the  squinting  eye  often  occurs  immedi- 
ately, or  in  a short  time  after  it  has  been  straightened 
by  tenotomy,  and  this  asserted  fact  has  been  adduced 
as  evidence  that  the  amblyopia  could  not  have  been 
congenital. 

Perhaps  the  extravagance  to  which  this  claim  has 
been  poshed  never  reached  a greater  height  than  when, 
two  or  three  years  ago,  an  oculist  reported  a case  in 
which,  as  he  asserted,  the  squinting  eye  had  not  even 
perception  of  light,  but  after  it  had  lieen  straightened 

**  “ On  tbe  AnomalU-s  of  Infraction  aiul  Accommodation  of  the 
Ej«/'  p.  2#S,  1*6  Loudon.  U»!4. 
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by  operation,  acquired  by  exercise  a considerable 
amount  of  vision. 

Leber  11  states  : “ In  the  lesser  degrees  of  amblyo- 
pia from  disuse,  where  central  vision  has  not  yet  been 
wholly  lost,  great  improvement  or  complete  restora- 
tion may  be  effected  by  practice”  ; and  on  the  follow- 
ing pao’e  : “ Yrerv  remarkable  are  the  cases  where 

J5  * “ v .»•  » 

tenotomy  brings  about  an  immediate  improvement  of 
a very  high  degree  of  amblyopia,  which,  therefore, 
certainly  must  have  been  caused  and  maintained  by 
the  squint — cases  which  still  need  an  explanation.” 
He  gives  as  an  example  a case  reported  by  Knapp  1J  in 
18G'L  in  which,  directly  after  operation,  vision  was 
said  to  have  risen  from  Tl9  to  L Then,  after  some 
further  discussion  of  these  cases,  he  goes  on  to  say  : 
*•  Sometimes,  also,  the  strabismics  find  the  right  use 
of  their  eves  even  before  the  tenotomy  ; I have  seen 
cases  in  which,  during  my  testing,  the  at  first  greatly 
reduced  vision,  within  a few  moments  improved 
almost  as  remarkably  as  in  the  above-mentioned  case 
after  the  squint  operation.”  The  hollowness  of  the 
evidence  that  straightening  the  eye  causes  an  increase 
in  its  vision  could  hardly,  1 think,  be  better  illustrated. 

One  would  think  that  such  experience  as  this  would 
have  awakened  attention  to  the  liability  of  mistake, 
and  the  necessity  of  careful  and  repeated  testing  of 
the  squinting  eve  before  deciding  on  its  actual  amount 
of  vision,  or  assuming  an  improvement  from  the  opera- 
tion. Leber  seems,  indeed,  to  have  had  some  inkling 
that  the  unaccustomed  strain  on  the  muscles  needed  to 
bring  the  squinting  eye  into  correct  fixation  may  have 
interfered  with  the  proper  concentration  of  the  atten- 
tion on  the  visual  act.  But  it  evidently  did  not  occiu 
to  him  that  the  theory  of  amblyopia  from  suppression 

11  Loc.  cit.,  p.  1014. 

i=  Moiiatsbl  flir  Augenheilk,  I,  474-478. 
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demands  a continuous,  not  an  intermittent  amblyopia ; 
not  an  amblyopia  which  is  present  only  so  long  as  the 
attention  of  the  squinter  is  absorbed  by  something 
otlier  than  the  letters  which  he  is  called  on  to 
read. 

This  experience  of  Leber  offers  a key  to  the  whole 
matter,  not  simply  that  an  unaccustomed  strain  on  the 
muscles  accompanies  the  attempt  to  see  — that  is  only 
one  of  the  factors  involved  — hut  the  secret  of  the 
apparent  improvement  observed  after  tenotomy  is 
found  in  the  lack  of  sufficiently  careful  previous  ex- 
amination. When  vision  has  been  exhaustively  tested 
before  tenotomy,  no  real  improvement  is  found  after  it. 

The  facts,  that  a not  inconsiderable  proportion  of  stra- 
bismic's have  vision  alike  or  nearly  alike  in  the  tw  o eyes 
even  when,  according  to  all  the  evidence  attainable, 
the  squint  is  strictly  monoluteral ; that  in  a consider- 
able number  of  other  cases  the  amblyopia  of  the 
squinting  eye  is  not  of  high  degree,  while  in  some  of 
these  vision  of  the  non-squinting  eye  is  also  below  the 
normal  standard;  that  only  uhout  30  of  squint- 
ing eyes,  among  them  many  with  high  degrees  of  a-tig- 
mutism  or  other  refractive  error,  have  vision  less  than 
} ; and  finally,  that  there  are  many  persons  with  con- 
genital monocular  amblyopia  of  equally  high  degree 
who  do  not  and  never  have  squinted,  make  it  a reason- 
able requirement  that,  Indore  the  theory  of  suppres- 
sion-amblyopia lx;  accepted,  some  positive  evidence  of 
its  existence,  something  more  than  a mere  hypothesis, 
should  be  brought  forward  to  support  it. 

There  is,  however,  a condition  of  functional  disa- 
bility often  found  in  squinting  eyes  which  is  dependent 
on  the  squint,  and  is  in  many  cases  capable  of  remedy. 
Hut  it  is  not  by  any  means  |H*culiar  to  squint ; it  is  not 
necessarily  accompanied  by  a reduced  acuteness  of 
vision  ; correction  of  the  deviation  is  not  required  for 
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its  removal ; and  when  it  is  removed,  acuteness  of 
vision  is  no  greater  than  it  was  before. 

It  consists  in  an  incapacity  for  continuous  use  of  the 
amount  of  vision  which  the  eye  possesses,  and  is  due 
to  long-continued  want  of  exercise  of  the  function. 
It  may  he  overcome  bv  separate  practice  of  the  eye. 
It  is  found  also  without  squint  when  one  eye  has  such 
an  error  of  refraction  that  at  all  times  very  indistinct 
images  are  formed  upon  its  retina.  Such  an  eye  may 
take  part  in  binocular  vision  to  a certain  extent,  and 
aid  in  the  estimation  of  distance ; but  if  its  error  of 
refraction  be  corrected  and  it  be  called  on  to  read  it 
will  give  out  speedily,  yet,  with  practice,  it  may  learn 
to  read  fluently  and  continuously.  Clearly,  this  con- 
dition is  widely  different  from  that  which  has  been 
described  as  amblyopia  from  suppression. 


